THE MATHEMATICAL GAZETTE

A combinatorial approach to Goldbach's conjecture
In 1742 Goldbach suggested in a letter to Euler that every even integer greater than 4 is the sum of two odd primes. Although many attempts have been made to establish this conjecture, a proof is still awaited. The "circle method" of Hardy and Littlewood I 1 showed that the method was tractable on the assumption of the Riemann hypothesis, which is again topical. By using a combinatorial approach which can be further extended by the interested reader, it is demonstrated here that it is highly unlikely that Goldbach's conjecture is false.
Our approach is best introduced by an example. Consider 18 and tabulate all the ways of adding two odd integers greater than 1 to give 18: 3 15 5 13 7 11 9 9.
Assume that there are h, primes in the first column and h2 primes in the second (3 and 2 in our example). If a prime in the first column is adjacent to a prime in the second, then Goldbach's conjecture works for this particular number (7 + 11 in our case).
Given two adjacent columns of r entries, in how many ways is it possible to choose hI in the first column and h2 in the second so that no two of the chosen ones are adjacent? Having chosen the hI the other h2 may be chosen In 1742 Goldbach suggested in a letter to Euler that every even integer greater than 4 is the sum of two odd primes. Although many attempts have been made to establish this conjecture, a proof is still awaited. The "circle method" of Hardy and Littlewood I 1 showed that the method was tractable on the assumption of the Riemann hypothesis, which is again topical. By using a combinatorial approach which can be further extended by the interested reader, it is demonstrated here that it is highly unlikely that Goldbach's conjecture is false.
Given two adjacent columns of r entries, in how many ways is it possible to choose hI in the first column and h2 in the second so that no two of the chosen ones are adjacent? Having chosen the hI the other h2 may be chosen Goldbach's conjecture has been verified by a computer study to be correct for all even integers upto 108. And, for large numbers, h h2, as indicated by Hardy and Wright [2] . For example, the number of primes less than 5000 is 667 while the number of primes between 5000 and 10 000 is 571. So, for large r, the probability of violating Goldbach's conjecture is given by approximately We'll prove this result using the most elementary geometry. Consider any triangle ABC, draw in the trisectors of angles B and C and then delete from the figure AB and A C so as to leave triangle BCD with base angle bisectors meeting at P:
